To test whether undergraduate students overcome misconceptions about the psychology through a process of conceptual change, we assessed their appreciation of psychology as a science. The misconception that psychology is not scientific may be rooted in an intuitive theory of the mind, called folk psychology (D'Andrade, 1987; Premack & Woodruff, 1978) . Folk psychology holds that behaviour is explained by assuming that agents act rationally with respect to personally controllable, immaterial, subjective, and private mental states such as beliefs, desires, hopes, and wishes, among others (Bennett, 1991; Bloom, 2004; Nichols, 2004) . As such, folk psychology is inconsistent with many of the assumptions of those who engage in the scientific study of the mind. Scientific psychologists, or those who accept their findings, would have to hold as at least working assumptions that behaviour is somewhat predictable (as opposed to agents having complete free will), due to physical (as opposed to immaterial) causes that can be objectively measured (as opposed to be subjectively experienced) and which may be outside of one's awareness (as opposed to be privately accessible).
Preliminary evidence suggests that, consistent with folk psychology, undergraduate psychology students have misconceptions about the scientific status of the discipline (Amsel et al., 2009; Friedrich, 1996; Holmes & Beins, 2009 ). These studies have employed the Psychology as Science (PAS) questionnaire (Friedrich, 1996) , which is a reliable and valid assessment of students' beliefs about the assumptions of scientific psychology, such as, psychological research can enable us to anticipate people's behaviour with a high degree of accuracy and research conducted in controlled laboratory settings is essential for understanding everyday behaviour.
Students have shown relatively low PAS scores in entry level psychology classes (Amsel et al., 2009; Friedrich, 1996 ), with limited (Friedrich, 1996 or no (Holmes & Beins, 2009) differences in PAS scores between students in lower-division introductory-level and upper-division Misconceptions and Conceptual Change 6 advanced-level classes in the undergraduate psychology curriculum. This finding suggests that the disciplinary misconceptions tapped by the PAS questionnaire are resistance to instruction.
The findings confirm that psychology students hold misconceptions of the scientific nature of the discipline which are only slowly revised, if at all. However, the studies do not control for various student characteristics which may be confounded in the previous research.
For example, there is no control over students' commitment to the discipline, which may make them more motivated to learn about the scientific foundations of the discipline and revise their folk psychology beliefs. Moreover, there is no control over students' year in college.
Independently of their commitment to the discipline, students with more years in college may be more skilled in learning core disciplinary ideas.
The present study assessed students' beliefs about the scientific status of psychology as a function of their year in college (first to fourth year) and academic status in psychology 2 (potential or actual psychology major, potential or actual psychology minor, or neither potential nor actual major or minor). If the psychology curriculum has had an impact on students' beliefs about the discipline's scientific nature, we would expect both variables to predict PAS score, with perhaps the highest scores from the most advanced and committed students.
Methods

Participants
The participants were sampled from psychology classes at a regional American university. A total of 438 participants completed the PAS questionnaire. They were sampled from regularly scheduled face-to-face classes across the psychology curriculum. Approximately 2 In American and Canadian universities a major is a comprehensive course of study and entails core required courses and electives. These courses are a sizable percentage of all university credit hours required for the bachelor degree. A minor is a much more limited program of study, consisting of fewer required courses and credit hours than the major. Typically students choose a major and minor in their first or second years of college.
half the sample (51.6%) was recruited from lower-division introductory-level courses, with the remaining students recruited from upper-division advanced-level courses. Most of the participants were females (53.8%) and most were between 18 to 21 years old (59.4%), followed by those who were 22 to 27 years (28.3%) and 28 and older (12.3%). The sample had more firstyear 3 (33.1%) than second-year (20.6%), third-year (24.1%), or fourth-year (22.2%) students.
Participants' academic status in psychology was determined by their answers to two questions: whether they were presently a psychology major, psychology minor, or neither, and (if they were neither) whether they were considering becoming a psychology major or minor. From these questions students were categorised into one of three groups: potential or actual psychology major (37.1%), potential or actual psychology minor (17.7%), or neither a potential nor actual psychology major or minor (45.1%). The distribution of participants by academic status and year in college is presented in Table 1 . was .83. In addition to a host of validity data described in Friedrich (1996), Amsel et al. (2009) report that PAS scores were positively correlated with perceived sixth-week Introductory Psychology grade (.22), independently of a host of demographic and academic variables.
Prior to completing the scale, participants answered demographic questions about their age, gender, year in college, psychology major or minor status, and interest in becoming a psychology major or minor. The instructions to complete the PAS scale directed participants to read each of 15 experimental and 5 filler statements and respond to each by circling a number from 1 (strongly disagree) to 7 (strongly agree) that accurately described the extent of their agreement or disagreement with the statement. The questionnaire used the same statements and presented them in the same order as Friedrich (1996) . The 15 experimental statements included 7 negatively keyed (reverse scored) and 8 positively keyed items. The instructions were taken from Friedrich (1996) , but edited to remove reference to the claim that statements were not "correct or incorrect" but "represent an opinion regarding some aspect of psychology" (p. 8). We found the former language invited intuitive reactions to the statements rather than the preferred reflective evaluation of them.
Students were assessed approximately halfway through the 14-week semester. This was well beyond the time when students learn about the scientific nature of the discipline, which is typically given in the first or second week of the semester. Most participants completed the questionnaire during their regularly scheduled class, with some having completed the questionnaire at home and then returned it to the experimenter. Those in Introductory
Psychology classes earned research credit for completing the questionnaire. Consent forms and questionnaires were distributed to the participants and collected afterwards. The entire procedure took about 10 minutes.
Results
The average scores of student groups reported by Friedrich (1996) were compatible with the present results (see Figure 1) . Participants' PAS scores were positively correlated with the number of psychology courses taken, r(412) = .21, p < .001. But to further assess the impact of the psychology curriculum on PAS scores, a 4 (year in college) by 3 (academic status in psychology) way ANCOVA was performed, with gender and number of psychology classes as covariates. Gender was treated as a covariate because there were fewer female (n = 26) than male (n = 51) potential or actual psychology minors, whereas the other categories revealed fairly equal distributions of males and females. The number of psychology classes completed was treated as a covariate to isolate the effect of students' level of commitment to the study of the discipline (academic status) and general academic knowledge acquired from years in college (year in college) from their exposure to the discipline. However, age was not treated as a covariate because it remained strongly correlated with year in college, despite controlling for the number of psychology courses completed.
Results revealed a main effect of year in college, F(3, 398) = 3.81, p = .01, η p 2 = .03, and academic status in psychology, F(2, 396) = 19.12, p < .001, η p 2 = .09. As can be seen in Figure   1 , Bonferroni posthoc tests revealed that potential or actual majors had significantly higher PAS scores than the other two groups, and that fourth-year students had significantly higher PAS scores than first-year students. There was no year in college by academic status interaction effect, F(6, 396) = 0.23, ns.
Misconceptions and Conceptual Change 10 Discussion
The purpose of the present study was to explore whether undergraduate students overcome folk psychology-based misconceptions about the discipline's scientific status through a process of conceptual change. To test the claim, over 400 students completed a Psychology as a Science questionnaire which had been used previously by Friedrich (1996) . The present data are compatible with previous research using the PAS questionnaire. The internal consistency of the questionnaire in the present study was similar to the findings of Friedrich (1996) and Holmes and
Beins (2009), and overall student performance on the questionnaire was comparable with student performance in Friedrich's study.
PAS scores were weakly related to the number of psychology course taken, but two additional findings challenge any simplistic explanation that mere exposure to the discipline promotes overcoming folk psychology-based misconceptions. First, irrespective of students'
gender and the number of psychology courses taken, fourth-year students held a stronger belief in the scientific nature of psychology than did first-year students. It remains unclear whether academically advanced students enter into psychology classes with a stronger belief in psychology as a science than less advanced students or whether, as successful students, they are more receptive to core disciplinary claims once they are instructed in the discipline. Future research could explore the question by tracking longitudinal change in students' beliefs about psychology over their undergraduate years.
Second, independently of students' gender and the number of psychology courses taken, potential or actual psychology majors held a stronger belief in psychology as a science than did the other students. Future research could explore whether the 'major effect' is due to psychology students' intrinsic curiosity about the discipline, decision to major due to early success in understanding the material and performing well in classes, extracurricular preparation for graduate school or a career in the discipline, experiences in a specific course required of majors, or other experiences associated with majoring in the discipline.
The two factors of year in college and academic status in psychology may promote students to reflect on and evaluate their misconceptions in a similar way. In recent research, Introductory Psychology students were asked to complete the PAS from their own (self) and their professors' (professor) perspectives (Amsel et al., 2009) . PAS scores were higher in the professor than the self condition, suggesting that Introductory Psychology students understand core disciplinary beliefs in psychology but are reticent to adopt them. Correlations between PAS scores and self-reported sixth-week and anticipated final course grades were stronger in the professor than the self condition, further suggesting that course performance is related to students' understanding of core disciplinary beliefs irrespective of them adopting the beliefs.
The perspective effect on PAS scores (M professor -M self = 0.36) among Introductory
Psychology students was compatible in magnitude to the present year in college (M fourth-year -M first-year = 0.38) and academic status in psychology (M potential or actual major -M neither potential nor actual major or minor = 0.52) effects. One possibility we are exploring in ongoing research is that advanced students, like committed ones, may be more likely to spontaneously entertain their professor's beliefs about the discipline and reflect on the ways they conflict with their own beliefs. Students who engage in such a form of critical thinking may also be more likely than those who do not to then evaluate and revise their own conceptual network. The work being performed assesses students; PAS performance in the self and professor conditions over the course of the semester, to allow for a direct test of the influence of instruction in the discipline on students' acceptance of core disciplinary beliefs (i.e., an increase over the semester in PAS scores in the self condition) and/or their understanding of core disciplinary beliefs (i.e., an increase over the semester in PAS scores in the professor condition).
The present findings confirm those of other studies documenting that students hold misconceptions about the scientific status of psychology which appear resistant to instruction (Amsel et al., 2009; Friedrich, 1996; Holmes & Beins, 2009 ). These misconceptions go beyond students merely affirming beliefs about empirically falsified psychological claims to challenge core disciplinary beliefs of scientific psychology, based on an alternative intuitive theory of folk psychology. The findings were explained by a process of conceptual change in which committed (potential or actual psychology majors) or advanced (fourth-year students) students are more likely to entertain their psychology professor's ideas about the discipline and revise their own disciplinary beliefs. One implication of the research is that psychology instructors throughout the undergraduate curriculum should remained focused on helping students to overcome misconceptions they may harbour about the discipline and to accept discipline-related beliefs.
The recent spotlight on the importance of using psychological evidence to correct students' myths about psychological phenomena (Lilienfeld, Lynn, Ruscio, & Beyerstein, 2009; Mercer, 2010) underscores the importance of the present research. In order for students to fully appreciate the myth-busting evidence, they need to overcome their misconceptions and adopt core beliefs about scientific psychology. 
